Introduction
The ionic radius of Mg 2+ (0.57 Å) is similar to that of Zn 2+ (0.6 Å). Therefore, the replacement of Zn 2+ by Mg 2+ should not cause a big change in lattice constants [1] . By doping a suitable amount of Mg into ZnO, it may be possible to obtain a ternary Mg x Zn 1-x O alloy. Its bandgap can be controlled from 3.3 eV for pure ZnO to 7.8 eV for MgO. Furthermore, it has been demonstrated that Mg x Zn 1-x O and ZnO have the same wurtzite crystal structure up to the content of Mg of 0.36 [2] , although MgO has a cubic crystal structure. Mg x Zn 1-x O of High energy bandgap is a candidate material for fabricating UV to deep UV optoelectronic devices to replace the AlGaN material. High quality Mg x Zn 1-x O layers have already been grown by many methods such as pulsed laser deposition (PLD), MOCVD, and RF magnetron sputtering. Among these, the magnetron sputtering method has several advantages: low cost, easier operation, low deposition temperature. In this work, Mg x Zn 1-x O (0≤x≤0.36) films were deposited on Al 2 O 3 substrate using the RF magnetron sputtering and were used to fabricate metal-semiconductor-metal ultraviolet photodetectors (MSM-UPDs). The device performances were analyzed, showing a promising potential in practical application.
Experimental procedure
The Mg x Zn 1-x O films of different Mg contents x were deposited on Al 2 O 3 substrate by RF magnetron sputtering. The targets used in the deposition were prepared by a solid reaction method from a mixture of ZnO and MgO powders. The Mg contents in the targets were 0, 0.1, 0.2, 0.3, and 0.36. The background vacuum of the sputtering chamber was 2×10 -6 torr, the sputtering power was 100 W, the flow rate of Ar gas was 10 sccm and the working pressure was maintained as 10 mtorr in the growth process. The films were deposited at room temperature. The thickness of the deposited Mg x Zn 1-x O (0≤x≤0.36) films was fixed to be about 200 nm. The resulted Mg x Zn 1-x O films were characterized by X-ray diffraction (XRD) with CuK α source (λ=1.54 Å) and ultraviolet-visible (UV-VIS) transmission spectroscope.
Thus deposited Mg x Zn 1-x O films of various Mg contents were then used to fabricate MSM-UPDs. A 150 nm thick SiO x isolation layer was grown on the Mg x Zn 1-x O active layer using an electron beam evaporation system. The photosensitive region of the MSM-UPDs was defined by opening a 50×50 μm 2 window in the SiO x film. Interdigital Schottky metals Ni/Au (100/100nm) were deposited using an electron beam evaporation system. The MSM-UPDs finger width and spacing were 2 μm and 2 μm, respectively. We used the lift-off processes to define the patterns of the active windows and the electrodes. Figure 1 (a) shows the diffraction patterns of the Mg x Zn 1-x O films with different Mg contents. It can be seen that the X-ray diffraction spectra exhibit two peaks for all of the deposited films, one peak is the (002) diffraction peak of the hexagonal wurtzite structure MgZnO and another is the (006) diffraction peak of Al 2 O 3 substrate. This fact implies that the resulted films are single-phase wurtzite MgZnO. As shown in Fig. 1 (b) the diffraction angle of (002) peak of Mg x Zn 1-x O films slightly increases with increasing Mg content. The c-axis lattice constant of the Mg x Zn 1-x O films can be deduced from the XRD data, especially for film x=0.36 the lattice constant c decreases to 0.98% as compared to that of ZnO. This phenomenon can be attributed to that Zn 2+ ions in the lattice were partly replaced by Mg 2+ ions of a smaller radius [1] . The intensity of (002) peak of MgZnO slightly decreases with the increase of the Mg content in the film. This phenomenon indicates that the crystallographic characteristics of the Mg x Zn 1-x O films are degraded with the increase of the Mg content. Fig. 1 (a 
Experimental results and discussion

Conclusions
The Mg x Zn 1-x O (0≤x≤0.36) films were deposited on Al 2 O 3 substrate using the RF magnetron sputtering. The X-ray diffraction patterns showed the (002) diffraction peak of wurtzite MgZnO, indicating the single-phase hexagonal structure for all the Mg x Zn 1-x O films with the Mg content of 0 to 0.36. The UV-VIS transmission spectra demonstrated that the optical energy bandgap increased linearly from 3.25 eV to 4.04 eV with the Mg content of 0 to 0.36. Based on the sputtered MgZnO, MSM-UPDs were fabricated. At bias voltage of 20 V, the dark currents of all MSM-UPDs with different Mg contents are smaller than 0.6 nA. The range of the cut-off wavelength and rejection ration of the MSM-UPDs with different Mg contents was from 380nm to 310nm and 701 to 769, respectively. 
